In vivo electrical stimulation of the sympathetic nerve of the eye increases inositol phosphate production and prostaglandin release in the rabbit iris muscle.
The effects of in vivo electrical stimulation of the sympathetic nerve of the eye on phosphatidylinositol 4,5-bisphosphate (PIP2) hydrolysis in rabbit iris and release of arachidonate and prostaglandin (PG) E2 into aqueous humor were investigated. myo-[3H]Inositol or [1-14C]arachidonate was injected intracamerally into each eye 3 h before electrical stimulation of one of the sympathetic trunks. Tissue phosphoinositides were determined by TLC, and 3H-labeled inositol phosphates were analyzed by either ion-exchange chromatography or HPLC. The aqueous humor was analyzed for 14C-labeled arachidonate and PGE2 by radiochromatography and for unlabeled PGE2 by radioimmunoassay. The results obtained from this study can be summarized as follows: (a) The rates of in vivo incorporation of myo-[3H]inositol into phosphoinositides and accumulation of 3H-labeled inositol phosphates in the iris muscle increased with time and then leveled off between 3 and 5 h. (b) Distribution of 3H radioactivity in inositol phosphates, as determined by HPLC, showed that of the total radioactivity in inositol phosphates, 53.6% was recovered in myo-inositol 1-phosphate, 36% in myo-inositol bisphosphate, 0.95% in myo-inositol 1,3,4-trisphosphate (1,3,4-IP3), and 2.6% in 1,4,5-IP3. (c) Electrical stimulation of the sympathetic nerve resulted in a significant loss of 3H radioactivity from PIP2 and a concomitant increase of that in IP3, an observation indicating that PIP2 is the physiological substrate for alpha 1-adrenergic receptors in this tissue. (d) Release of IP3 and liberation of arachidonate for PGE2 synthesis are dependent on the duration of stimulation and the intensity (voltage) of stimulus.(ABSTRACT TRUNCATED AT 250 WORDS)